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ABSTRACT 

Numerous growth and developmental phenomena are controlled 
directly and indirectly by changes in the nucleic acid constitu¬ 
ents of the cell. The generalized scheme of information flow is 

from DNA__v RN A _ v proteins. The information 

flow can be intercepted or altered with natural or environmental 
changes, or chemically altered with growth factor analogs. Some 
growth factor analogs which specifically inhibit RNA synthesis 
in plant, animal and bacterial cells are azauracil and its ribo¬ 
side, azauridine. Azauracil inhibits sucker growth of N. Xanthine 
when applied at 3 X 10" J M solution. The inhibition can be re- 
versed with high levels of uridine which suggests that tobacco 
growth can be modified to a limited extent with the addition of 
exogenous growth factors. Greenhouse studies with both flue- 
cured and burley tobacco types have shown that azauracil causes 
some inhibition of sucker growth. However, azauracil at con¬ 
centrations high enough to inhibit sucker growth, causes leaf 
injury. When uracil and/or uridine is applied with azauracil, 
leaf injury is reduced. Spray solutions containing low levels 
of maleic hydrazide and azauracil, along with uracil and/or 
uridine, gave a high degree of sucker control without visible 
changes in the leaf. We conducted field experiments with both 
flue-cured and burley tobacco to determine whether the addition 
of azauracil, uracil and/or uridine, along with low levels of 
maleic hydrazide, would effectively control sucker growth and 
whether they would alter the chemical and physical properties 
of cured leaf. 


REVIEW BY G. H. BURNETT 

The authors attempted in this paper to show how chemical 
suckering agents interrupt or alter the natural information flow 

of DNA_. RNA _v proteins . The authors used the 

scheme of DNA ‘plus ribosomes__.polysones, after the work of 

Calvin. * 

C 
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Some of the agents may prevent DNA flow but not RNA, and 
some may prohibit proteins but allow RNA. The chemical agent 
azauracil probably inhibits RNA and loss of transfer RNA and 
proteins not formed. 

Table No. 1 shows the inhibition of growth due to several 
chemicals.^ Azauracil alone and in combination with uracil showed 
good inhibition, whereas uracil alone did not. 


Table 1 


Effects of Nucleic Acid Analogs and Normal' Constituents 
Upon the Growth of Axillary Buds (suckers) in Tobacco Plants 



Cone. 

Number 

7o 

Treatment 

_£M> 

of Plants 

Inhibition 1 

Azauracil (sp) 

3 X 10" 3 

32 

85 

Azauracil (p) 

3 x 10' 3 

8 

99 

Uracil (sp) 

1 x 10" 2 

8 

9 

Azauracil (sp) 

3 x 10" 3 



+ uracil (sp) 

1 x 10" 2 

8 

95 

Azauracil (sp) 

3 x 10"? 



+ uradine (sp) 

1 x 10'} 

12 

71 

+ uradine (sp) 

6 x 10" 1 

4 

8 

Azauradine (sp) 

1 x 10" 3 

4 

62 

Azauradine (sp) 

1 x 10"? 



+ uradine (sp) 

6 x 10 " 1 

4 

-8* 

Diazouracil (p) 

3 x 10" 3 

8 

98 

Diazouracil (sp) 

3 x 10" 3 

4** 

0 


* More bud growth than with control 

** An additional experiment with Connecticut Broadleaf 
also gave no inhibition 
(sp) Growth factor applied as a spray 
(p) Growth factor applied as a lanolin paste 
1 7, Inhibition refers to: Control minus treated 

~ control x 


Tests were made by three methods: 1) greenhouse plants, 
2) roots-water system and 3) field trials. Azauracil applied 
at the root system was translocated and gave leaf damage. 
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Results of greenhouse experiments with four sucker inhibi¬ 
tors are shown in Table No. 2. Maleic hydrazide at 50 mg gave 
complete inhibition, but at 10 mg it gave about one-half inhi¬ 
bition. 


Table 2 

Greenhouse Experiments with Combinations 
of MH, Azauracil, Uracil and Uridine 1 



Treatment 2 

Burley 

7o Sucker 
Conn. 

Brdlf. (A) 

Control 

Conn, 

Brdlf (B) 


1. 

TNS 

0 

0 

0 

' ,;.r ’ 

2. 

MH (50 mg) 

100 

100 

96 


3. 

MH (10 mg) 

34 

59 

53 

'■ < “ AV; 

4. 

Azauracil (10 mg) 

59 

21 

31 


5. 

MH (10 mg) + 

Azauracil (10 mg) 

93 

83 

86 


6. 

MH (10 mg) + 

Azauracil (10 mg) + 
Uracil (40 mg) 

98 

87 



7. 

Azauracil (10 mg) + 
Uracil (40 mg) 

57 

42 



8. 

MH: (10 mg) + 

Azauracil (10 mg) + 
Uridine (100 mg) 



88 


9. 

MH (10 mg) + 

Uracil (50 mg) 

- 

- 

73 



1 4 plants per treatment - 7 inch pots 

2 mg active material in 20 ml solution per plant 


The following two tables show the results of sucker control 
in field experiments. In this experiment, 50 mg of maleic hydra¬ 
zide which gave complete inhibition in greenhouse trials gave 
only about 507, inhibition in the field. The addition of 20 mg 
of azauracil to 50 mg of maleic hydrazide gave good control in 
burley, but only one quarter in flue cured. 
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Table 3 


Degree of Sucker Control with Combinations 
of MH, Azauracil, Uracil and Uridine 


% Sucker Control 



Treatment 1 

feurley* 

~~ Flue Cured- 5 

1 . 

Hand-Suckered 


_ 

2. 

MH (170 mg) 

98 

84 

3. 

MH (170 mg) + 

Uracil (60 mg) + 

Uridine (40 mg) 

99 

51 

4. 

MH (50 mg) 

51 

• 

5. 

MH (50 mg) + 

Azauracil (20 mg) 

93 

26 

6. 

MH (50 mg) + 

Azauracil (20 mg) + 
Uracil (80 mg) 

81 

30 

7. 

MH (50 mg) + 

Azauracil (20 mg) + 
Uracil (60 mg) + 

Uridine (40 mg) 

75 

49 

8. 

Azauracil (20 mg) + 
Uracil (80 mg) 

51 



1 Mg of active material in 20 ml solution per plant 

2 Produced at Mountain Experiment Station, Waynesville, N.C. 1965 

3 Produced at Pee Dee Experiment Station, Florence, S.C. 1965 


The last table shows the effects of the suckering agent on 
chemical and physical properties of flue-cured tobacco. 
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Table 4 


Chemical and Physical Properties of Flue-Cured Tobacco 
Treated with Combinations of MH, Azauracil, Uracil and Uridine 1 


Total 

Nitrogen 

Treatments % 

Protein N 
Soluble 

7o 

Total 

Alkaloids 

% 

Reducing Specific Equilib. 
Sugars Volume Moisture 

% cc/.33g % 

Hand-Suckered 2.66 

66.4 

3.38 

18.2 

1.12 

12.7 

MH (170 mg) 2.38 

63.5 

2.87 

22.5 

1.05 

13.4 

MH (170 mg) + 

Uracil (60 mg)+ 

Uridine (40 mg) 2.29 

62.2 

2.40 

22.7 

1.03 

13.2 

MH (50 mg) + 

Azauracil (20 mg)2.28 

64.2 

2.47 

22.0 

1.06 

12.9 

MH (50 mg) + 

Azauracil (20 mg) 

+ Uracil (80 mg) 2.34 

63.8 

2.44 

22.1 

1.02 

13.1 

MH (50 mg) + 

Azauracil (20 mg) 

+ Uracil (60 mg) + 
Uridine (40 mg) 2.18 

62.5 

2.66 

21.7 

1.07 

13.0 


1 Produced at Pee Dee Experiment Station, Florence, S.C. 1965, 
average of Mid and Top third 

2 Mg active material in 20 ml solution per plant 
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